Active Learning on Trust and Reciprocity for Undergraduates by Rodrigo-González, Amalia et al.
sustainability
Article
Active Learning on Trust and Reciprocity
for Undergraduates
Amalia Rodrigo-González 1,*, María Caballer-Tarazona 2 and Aurora García-Gallego 3
1 Department of Corporate Finance, University of Valencia, Av. Els Tarongers, 46022 Valencia, Spain
2 Department of Applied Economics, University of Valencia, Av. Els Tarongers, 46022 Valencia, Spain
3 LEE and Department of Economics, University Jaume I, Av. Vicente Sos Baynat, 12071 Castellón, Spain
* Correspondence: amalia.rodrigo@uv.es; Tel.: +34-96-382-5051
Received: 17 July 2019; Accepted: 11 August 2019; Published: 14 August 2019


Abstract: We propose a teaching activity aimed at promoting social values, such as trust and
reciprocity, among undergraduate students in economics and related degrees. We present our pilot
experience of what we call RED–‘Reading–Experiment–Discussion’, a three-step activity as part of
a class of a specific module at the University of Valencia. During the Reading step, we encourage
students to reflect, learn, and critically think about social values. In the second step, Experiment,
students make decisions in a trust game experiment, a game created to measure trust and reciprocity
in economic environments. Students then give opinions through a post-experiment questionnaire.
Our research hypotheses are tested by using non-parametric methods. We also investigate the
association between students’ decisions and their attitudinal and sociodemographic characteristics
by linear regression analysis. Experimental data show that decisions on trust and reciprocity are
dependent on earnings information and that, on average, females trust more than males. Finally, in the
Discussion step, the learning is reinforced by sharing the readings about morals and the experimental
decisions. In short, RED may be of great help in transmitting to students the role of social preferences
in individual decision making.
Keywords: sustainable education; trust; reciprocity; experiment; game theory
1. Introduction
Sustainable education involves an active academic engagement intended to create economic, social,
and environmental programs able to improve living standards, generate empowerment, and respect
interdependence [1]. To achieve this, a teaching approach rooted in ethics, values, social responsibility,
and sustainability is required. In addition, it is necessary to revise the learning process of students.
Deep learning techniques are aimed at helping students to develop a critical spirit and to reflect on
concepts and paradigms in such a way that they are able to understand drawbacks, similarities, and
complementarities among paradigms from different fields [2]. Consequently, activities promoting the
deep learning of students aim to illustrate interconnections and interdependences, highlight dynamics
rather than fix structures, and develop skills for critically assessing concepts such as Equity [2].
Following this approach, we present an educational activity that links economics with social
values. Furthermore, this is a pioneering initiative to teach social values to first-year Business
Administration (BA) and Tourism students at the University of Valencia (Spain). It was implemented
through a transversal-skills module, just after the introduction of the “Ethical project: training ethical
professionals”, designed as a progressive teaching process throughout a degree. In this way, ethics is
taken into consideration as a transversal competency in the student’s curriculum. Specifically, our
proposal revolves around the values of trust and reciprocity. In a nutshell, trust and reciprocity are
two sides of the same coin: trust grows (declines) over time as a result of the other’s choice (not) to
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reciprocate cooperation [3]. They form the core of human relationships, essential for improving living
standards and may also act as seeds of sustainability for the socio-economic system [4]. For this reason,
the concepts of trust and reciprocity require special attention from social science scholars as key values
for a sustainable economic model.
Trust may be understood as one’s expectations about the goodwill of others to meet their
commitments and to not cause harm to others [5]. As a mental process, trust is based on the other’s
reputation, honesty, morality, and current and future circumstances to anticipate their actions [6]. Thus,
this type of cognitive trust is configured with information, repeated interactions, past experiences, and
history of cooperation with others [7]. As a voluntary decision, one may learn to trust others, unlike
irrational trust that determines involuntary decisions [8]. Particularly in economics, research on social
behavior focuses on the cognitive component of trust [9].
Reciprocity may be loosely defined as an obligation to respond in kind to what has been received,
including gift exchanges within marriage or kinship relations. It is a broad concept that involves the
exchange of goods or services, whether immediate or deferred, for psychological (social relations)
or economic reasons (availability of resources) [10]. Thus, reciprocity governs the relations between
different generations and statuses [11] and is regulated by the recognition of others and the concern for
satisfying their needs for existence [12]. It is also understood as an intrinsic human behavior [13,14] as
an instrument for maximizing economic and social advantage.
Experimental economics provides a large body of research on social preferences, such as fairness,
trust, reciprocity [15] and other concepts, related to people’s concerns about the well-being of others.
Following a methodology based on laboratory experiments makes it a versatile tool to be used when
implementing active learning strategies in social sciences. Compared to the traditional lecture method,
the effectiveness of classroom experiments on student learning is widely studied with mixed findings.
Some works do not find significant differences between experiment-based teaching and lecture-only
teaching on student performance [16]. In contrast, other papers show such positive effects on student
learning, performance, and attitude [17–20], that they encourage teachers to incorporate experiments
into their teaching even if some extra work is necessary [17].
In this paper, we describe an educational activity that is an attempt to help introduce the teaching
of social values as a transversal issue in social science faculties from the very beginning of a degree.
From this starting point, a multi-task activity is integrated into the transversal-skill module of the first
academic year, which is named Incorporation to University Study. It is designed with the goal of motivating
students to reflect on social values, specifically trust and reciprocity, as necessary pillars for developing
sustainable social and economic systems. To this end, students are encouraged to read and write on
humanistic economics [21] to train autonomous and critical thinking and formal writing. Trust and
reciprocity values are worked by using experimental games: students are involved in a trust game where
they make decisions affecting their own and others’ results. Reflection and discussion have a different
tempo. Students spend a long time producing a progressive work of reflection. However, the discussion
part, where they share and debate their opinions with others, takes place during one classroom session.
Game Theory offers the possibility to analyze a decision making context under the hypothesis
of the rationality of players. The research question is focused on students’ decisions in the trust
game, a game created to measure trust in economic decisions. Rational players in this game should
not trust nor reciprocate the partner. Taking this theoretical equilibrium as a reference point, we
propose a finitely repeated trust game to study the educational learning of students in this context.
Specifically, we designed an experiment that includes two treatments. The first is a control treatment:
Students are paired to make individual sharing decisions in a trust game played several times with
a different partner each time, and they are only informed of their own earnings, which depend on
both players’ decisions. In this way, their current partner’s previous decisions should not affect the
player’s current decision. In the second treatment, however, players are informed of their partner’s
accumulated earnings before making a new decision. Allowing them to know their own and their
partner’s accumulated earnings may have an effect on their future sharing decisions. This gap may
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be interpreted as “endogenous income inequality”, such that the following research question makes
sense: Does the information about the inequality in accumulated earnings have an effect on students’ observed
trust and reciprocity?
2. Materials and Methods
2.1. A Modified Trust Game
To create trust and reciprocity dynamics in the classroom, we ran a trust game experiment. Our
experiment closely replicated one of the treatments in Berg, Dickhaut, and McCabe [22]. Specifically,
both a sender and a receiver are endowed with the same amount of money E. The sender (trustor)
decides which part x ∈ (0, E) of the endowment to send to an anonymous receiver (trustee). The
amount x is then multiplied by n = 3 in the receiver’s hands. In our MTG, the receiver then decides
which amount y ∈ (0, E + 3x) to return to the sender. Consequently, the final pay-off for the sender is
πs = E− x + y, and that of the receiver equals πr = E + 3x− y. Figure 1 shows the extensive form of
our modified trust game (MTG).
 8  0  x FOR PEER REVIEW  3 of 5 
interpreted as “endogenous income inequality”, such that the following research question makes 
sense: Does the information about the inequality in accumulated earnings have an effect on students’ 
observed trust and reciprocity? 
2. Materials and Methods 
2.1. A Modified Trust Game  
To create trust and reciprocity dynamics in the classroom, we ran a trust game experiment. Our 
experiment closely replicated one of the treatments in Berg, Dickhaut, and McCabe [22]. Specifically, 
both a sender and a receiver are endowed with the same amount of money E. The sender (trustor) 
decides which part x ϵ (0, E) of the endowment to send to an anonymous receiver (trustee). The 
amount x is then multiplied by n = 3 in the receiver’s hands. In our MTG, the receiver then decides 
which amount y ϵ (0, E + 3x) to return to the sender. Consequently, the final pay-off for the sender 
is 𝜋𝑠 = 𝐸 − 𝑥 + 𝑦, and that of the receiver equals 𝜋𝑟 = 𝐸 + 3𝑥 − 𝑦. Figure 1 shows the extensive form 
of our modified trust game (MTG). 
 
Figure 1. Extensive form of the one-shot modified trust game (MTG). 
The MTG has a unique subgame perfect Nash equilibrium in (‘no trust’, ‘no transfer’) and 
therefore, neither trust nor reciprocity is a possible result under the assumption of rational homo 
economicus. However, in lab experiments, results that are not rational emerge involving the exchange 
of money between parties. It is observed that individuals were willing to share their money to 
improve their partner’s outcome. For instance, in Berg, Dickhaut, and McCabe [22], the average 
amount sent by the sender was 51.6% of the maximum amount, and the average payback from the 
receiver w 15.53% of the maximum amount. Definitively, the role played by the sender is crucial, 
since the value creation (VC) eventually depends on his decision: 𝑉𝐶 = (𝑛 − 1)𝑥 and therefore, on 
his belief about the receiver’s reciprocal behavior. There is also an opportunity for both parties to 
enhance existing wealth whenever the receiver transfers back the amount received plus an extra 
(even) small amount 𝜀: 𝑦 = 𝑥 + 𝜀. In such a case, the sender holds or increases his own wealth (since 
𝜋𝑠 = 𝐸 + 𝜀) and, in turn, also the receiver’s (𝜋𝑟 = 𝐸 + 2𝑥 − 𝜀). The maximal value creation is reached 
when the sender sends all his endowment to the receiver: 𝑉𝐶𝑚𝑎𝑥 = (𝑛 − 1)𝐸. In such a case, from a 
social viewpoint, the sender trusts the receiver the most when sharing all his endowment with the 
receiver. The receiver reciprocates to the sender when transferring back all the amount received from 
the sender plus an extra reward sufficient to maintain the egalitarian condition. 
 
Trust (send x) no trust 
Trustor (sender) 
Trustee (receiver) 
no transfer Transfer y 
E 
E 
E − x 
E + 3x 
E − x + y 
E + 3x − y 
Figure 1. Extensive for of the one-shot odified trust ga e ( TG).
TG has a unique subgame p rfect Nash equilibrium in (‘no trust’, ‘no transfer’) and therefore,
neither trust nor reciprocity is a possible result under the assumption of rational homo economicus.
H wever, in lab exp riments, results that are not rational emerge involving the exchang of mo ey
between parties. It is obs rved that individuals were willing to share their money to improve their
partner’s outcome. For instance, in Be g, Dickhaut, and McCabe [22], the average amoun s nt by th
sender was 51.6% of the maximum amount, and the average payback from the receiver w 15.53% of
max mum amount. Definitively, the role played by the sender is crucial, since the value creation (VC)
eventually depends on his decision: VC = (n− 1)x and th refore, on his belief about the ceiver’s
reciprocal behavior. There is also an opportunity for both partie to enhance exis ing weal whenever
the receiv r tra sfers back the amoun r ceiv d plus extra (even) small amount ε: y = x + ε. In such
a case, the sender holds or increases his own wealth (since πs = E + ε) and, in turn, also th receiver’s
(πr = E + 2x− ε). The maximal valu cr ation is reached when t sender sends all his endowment to
the receiver: VCmax = (n− 1)E. In such a case, from a social viewpoint, the sender trusts the receiver
the most hen sharing all his endowment with t receiver. The receiver reciprocates to the sender
wh n t ansfe ring back all the amount received from the s nder plus n extr reward sufficient to
maintain the egalitarian condition.
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2.2. Participants
The activity was designed as optional within the transversal-skills module named Incorporation to
University Study. By participating in the activity, students may obtain an extra point in that module.
The participants were recruited via email sent to first-year BA or Tourism degree students at the
University of Valencia in Spain. A total of 50 students (20 males and 30 females) aged 18 to 23 years
old participated as experimental subjects. Through the online platform Aula virtual, they were asked to
choose between two available dates to carry out the Experiment. Two groups were created: The first
group was formed by 18 students who played a baseline treatment (T0), and the second group was
formed by 32 students who played an information treatment (T1).
2.3. Hypotheses
Although many papers deal with trust and reciprocity [23], only a few analyze trust and reciprocity
in a laboratory setting examining income inequality [24–27]. In our experimental finitely-repeated
MTG, endogenous income inequality may emerge and may affect trust and reciprocity levels when
players are informed of their partner’s accumulated earnings. Specifically, we expect that trustors
trust less and trustees reciprocate less when they are aware that their partner is thus far earning more.
We formulate our two first hypotheses aimed to test for the effect that having information about the
earnings of one’s partner has on actual trust and reciprocity.
Hypothesis 1 (H1). On average, the trustor sends lower amounts to the trustee when knowing that the trustee’s
accumulated earnings in the previous period were higher than their own.
Hypothesis 2 (H2). On average, the trustee returns higher amounts to the trustor when knowing that the
trustor’s accumulated earnings in the previous period were lower than their own.
Even if a greater number of experimental studies find gender differences on trust in favor of
males [28], some contradictory findings remain. For example, males send a higher portion of their
endowment in experiments where the sample is heterogeneous in age. In addition, some authors
attribute lower levels of female trust to their higher risk aversion [29]. However, when the characteristics
of the participants are more homogenous, as in our case, the results tend to show higher levels of trust
in females. This inspires our third and fourth hypotheses:
Hypothesis 3 (H3). Compared to male trustors, female trustors send, on average, lower amounts.
Hypothesis 4 (H4). Compared to male trustees, female trustees return, on average, higher amounts.
2.4. Learning Materials
The activity was designed to be multi-task to encourage students to reflect, experience, and debate
social values in and out of the classroom. Students carried out different tasks: (R) reading and writing
(out-of-class), (E) experiment (in-lab), and (D) discussion (in-class). Figure 2 shows the chronology of
the whole activity we hereafter call RED–‘Reading–Experiment–Discussion’.
At the beginning of the term, students were provided with a list of books on humanistic economics
(see Appendix A). Each student chose one book and wrote an essay on it. This task involved
reading, analysis, reflection, and writing, and was quite time-intensive, around 10 weeks, starting by
mid-September. The essay was required to be submitted online by the end of November. Three weeks
before the end, students were informed that they had to participate in an economics lab experiment.
No information regarding the experiment was revealed to students. The last week of November,
students participated in the MTG experiment (see instructions in Appendix B) and then answered a
questionnaire (see Appendix C for details about the questions) about their initial opinions and analysis.
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A discussion session was organized for students to relate the readings to the experiment in the first
week of December.Sustainability 2018, 10, x FOR PEER REVIEW  5 of 25 
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In the MTG experiment, subjects were first separated into two groups and randomly assigned a
permanent role: type A or sender, type B or receiver. The game was repeated in 10 rounds. In each
round, subjects were re-matched randomly, preserving anonymity to prevent any trust-unrelated effect,
such as reputation, pre-arrangement, or punishment.
At the beginning of each round, subjects were given an ExCU 50 endowment. In each round, the
sender decided first how much of that amount to send to an anonymous receiver. In particular, each
sender chose the amount x ∈ {0, 10, 20, 30, 40, 50}. The amount sent was then tripled in the receiver’s
hands, who then decided how much to return to the sender, by choosing the amount y ∈ {0, 10, 20, 30,
40, . . . , 200} such that 0 ≤ y ≤ 3x + 50.
Two treatments were performed: a baseline treatment (T0) in which, at the end of each period,
the subject received information just about own earnings. Any other information related to gender,
education level, religion, wealth, etc., remained hidden. The amount of money the sender decided
to send was treated as a measure of how much he trusted the receiver. Moreover, the amount
returned by the receiver was interpreted as reciprocity. In this treatment, there were 9 males and 9
females participating.
In the information treatment (T1), we tested whether wealth inequality had an effect on trust and
reciprocity. In this treatment, at the beginning of each round, the subject was informed about the other’s
cumulative earnings. Therefore, it may be the case that the subject chose considering the distance in
earnings from their partner. In this treatment, the participants were 11 males and 21 females.
After the MTG experiment, students were asked to answer a questionnaire consisting of two blocks
of questions. The first block related to sociodemographic characteristics (studies, gender, economic
autonomy, and housing). The second one included a questionnaire based on the theory of multiple
intelligences [31] concerning interactive, analytic, and introspective dimensions (see Figure 3).
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Students ere incentivized ith one extra-credit point added to the student odule’s overall
grade. Specifically, the TG mark was weighted at 15% of the total mark in the RED activity. Since we
anted to observe students’ natural willingness to share [32], the reward depended on share decisions
contributing to the common good. Camerer and Hogarth [33] were first in suggesting that the TG is not
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significantly affected by changes in the incentive mechanism. Luccasen and Thomas [34] confirmed
this fact since they do not find significant differences between the rates of trust and reciprocity in TG
experiments incentivized with cash or class credit.
2.4.3. Discussion
The Discussion part is the final step. At this stage of the activity, students shared their own
reflections from the readings and tried to connect them to the MTG experiment they had participated
in. This part was structured as follows: discussion group, oral presentation, individual reflection
exercise, the teacher’s intervention, and review of individual reflection exercises.
Students who chose the same book formed a discussion group for 30 min to comment on and
make a synthesis of the book. In each discussion group, a spokesperson was named, who presented
the main content of the book to classmates. Oral presentations and question rounds took 30 min. Next,
students were asked to answer two questions to connect the readings and the experiment: “What
is the topic that the readings you chose have in common?”, “What is the link between your readings and the
experiment?” Then, the teacher explained the purpose of the experiment and provided an example of
collaborative decision-making. To finish, students were given time to rethink the above two questions
and hand-in their written answers.
3. Results
3.1. Experimental Results
Our experimental data from students’ decisions in the MTG experiment were classified by roles:
trustor and trustee. Trustors’ decisions were classified in three levels: Low, Moderate, and High,
corresponding to transfers of up to 1/3, up to 2/3, and more than 2/3 of the ExCU 50 initial endowment.
Table 2 reports the percentages of these decisions in treatments T0 and T1. Interestingly, at the High
level, a difference of more than 17 percentage points between the treatments was found. This means
that students with information about the other’s “wealth” were less likely to transfer high amounts
compared to students without such information.




Low Moderate High All All
Baseline (T0) 16 27 31 74 16
% 21.62 36.49 41.89 82 18
Information (T1) 45 60 34 139 21
% 32.37 43.17 24.46 87 13
Information Effect 10.75% 6.68% −17.43% 5% −5%
Similarly, trustees’ decisions were classified into three categories: Selfish, Egalitarian, and Altruistic.
A decision was considered Egalitarian when the returned amount is y* = 2x, so higher (lower) amounts
were classified as Altruistic (Selfish) decisions. The minimum selfish amount is 0, and the maximum
altruistic amount is 3x + 50. In turn, selfish and altruistic intervals were divided into three equal-length
subintervals: low, medium, and high.
According to this classification, a first view of the decisions of trustees is reported in Table 3.
An overall information effect was found in all categories. When information about the “wealth” gap
was available, selfish and altruistic decisions increased by 7 and 2 percent, respectively, whereas
egalitarian ones reduced by 8 percent. More specifically, high selfish decisions increased by 9 percent
when students had information about their partner’s accumulated earnings. Likewise, high altruistic
decisions decreased by 1 percent, which was overcome by the increase in medium altruistic ones.
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Table 4. Sharing and Transferring decisions.
Treatment Baseline (T0) Information (T1)
Gap Equality Equality PositiveInequality
Negative
Inequality Total
Statistics λ r λ r λ r λ r λ r
Average 0.49 0.45 0.46 0.41 0.35 0.50 0.43 0.31 0.43 0.32
Median 0.40 0.13 0.40 0.00 0.40 0.25 0.40 0.00 0.40 0.00
St.D. 0.35 1.12 0.25 1.12 0.10 1.22 0.32 1.46 0.31 1.40
Min. 0.00 −1.00 0.20 −0.67 0.20 −0.50 0.00 −1.00 0.00 −1.00
Max. 1.00 4.00 1.00 3.00 0.40 2.00 1.00 6.00 1.00 6.00
Quartile 1 0.20 −0.40 0.20 −0.33 0.30 −0.50 0.20 −0.67 0.20 −0.67
Quartile 3 0.80 1.00 0.60 1.00 0.40 1.50 0.60 0.75 0.60 1.00
Obs. 90 74 18 18 4 4 138 117 160 139
Comparing both treatments, the difference between the median λ in T0 and T1 was not statistically
significant (Mann–Whitney or MW test, p: 0.2529). Therefore, in general, the trustor was not observed
to modify his sharing decision when knowing the trustee’s accumulated earnings in the game. Even
when the trustor knew that the trustee had a higher accumulated gain, he kept the median sharing
amount (MW test, p: 0.2571). Specifically, the probability of sharing a lower λ was 0.544. Therefore, at
first glance, our data do not allow us to confirm H1.
We also investigated any gender effects through H3 and H4. Figure 4 presents the box and
whiskers plots of students’ decisions grouped by gender and treatment. In line with H3, we first
observe that female trustors’ decisions were significantly different from those of male trustors in both
treatments. Compared to T1, in T0 females transferred a higher median amount than males. One
interpretation of this result is that males and females react in a different way when they are provided
with information on their partner’s earnings.
In the trustee role, females’ decisions were similar to those of males in T0 (p-value > 0.05 for the
median test), but not in T1 (p-value < 0.01 for the median test) since females paid back a higher median
amount than males. Therefore, at this stage of our analysis, the data do not support our H4 regarding a
gender effect in trustees’ decisions.
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3.2. Econometric Analysis
Next, a linear regression model relating students’ decisions in the MTG experiment to some
attitudinal and sociodemographic characteristics was performed. A main reference is Glaeser et al. [35],
together with other related works [36,37]. Our MTG differed from that of Glaeser et al. [35] in the
endowment and the multiplier: Their game only endows the trustor, creating asymmetry in the
endowment, which is a violation of our egalitarian condition and uses a multiplier of 2. Regarding
the trust and fairness questions, these authors used the ones collected by the Global Social Survey.
Many scholars have studied behavior or personality differences between business degree students
and other degree students. Some studies argue that business degree students tend to show a more
selfish behavior [38,39]. In particular, Sautter et al. [40] found a significant difference between finance
students and other students and conclude that the former behave in a less ethical manner.
In our model specification, we included the following independent variables:
• Studies: It is a dummy variable taking value 0 for Tourism and value 1 for BA.
• ender: It is a du y variable taking value 0 for ale and 1 for fe ale.
l : It i i l t i l f t t it j .
fl : fl .
• Self-co ce t of tr sti ess: It is a ge eral variable co ose of fo r y variables: o Tr st,
o r st, e i rust, and igh Trust.
• Self-concept about solidarity: It is a general variable composed of four dummy variables: selfish,
fair, egalitarian, or altruistic.
• Empathy: It is a general variable composed of five dummy variables:
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To select explanatory variables and models, we followed a stepwise method by applying Akaike’s
information criterion (AIC) and Bayesian information criterion (BIC) alongside the significance of
variable coefficients. In a first step, we regressed a full model to identify those non-significant variables.
In a second step, these were removed to regress a second model and compare the performance of both
models according to AIC and BIC. This procedure was repeated to find the model that fits the data best.
Concerning trustor students, we estimated an OLS model, reported in Table 5. This model
explained 36.32% of the variability of observed trust (λ = sent amount/initial endowment). Observe
that some variables have a positive coefficient: studies, gender, and self-declared trust at the medium
level have a positive effect on observed trust. Specifically, both BA students and female students
showed more trust than Tourism students or male students. Therefore, there was a gender effect but in
the opposite direction to H3. Moreover, the variable ‘Employee’ exhibited a significant and negative
coefficient. This indicates that students that have a job show lower trust. Similarly, those trustors that
in the questionnaire self-state a low trustiness in others behaved accordingly in the game, as indicated
by a negative coefficient. Finally, the dummy ‘Information treatment’ had a negative and significant
coefficient. In T1 trustors showed lower trust than in T0. This last result allows us to conclude that
the fact of having information about the other’s accumulated earnings during the game does have an
effect on the trustor’s decision, but we cannot prove its direction.
Table 5. Percentage λ sent to the trustees as a function of trustor’s characteristics.
Independent Variables Model 1
Studies 0.22 *[0.0492, 0.3907]
Gender 0.44 ***[0.2707, 0.6092]
Employee −0.7 ***[−0.8515, −0.5484]
Low trustiness −0.28 *[−0.5186, −0.0414]
Medium trustiness 0.64 ***[0.3600, 0.9199]
High trustiness 0.16[−0.1105, 0.4305]
Treatment −0.38 ***[−0.5586, −0.2013]




AIC (full model: 84.24679) 82.71658
BIC (full model: 173.0654) 168.1191
* p < 0.05, ** p < 0.01, *** p < 0.001.
Regarding trustee-students, we considered the return rate (r) as a proxy of observed reciprocity.
The decision to return an amount may be affected by the trustee’s empathy with others and the
self-concept of solidarity, or by other personal characteristics, such as academic studies, housing,
economic autonomy, and etcetera. We perform two OLS regression models to study the trustee’s
observed reciprocity, presented in Table 6. In model 1, we found that housing and treatment significantly
affected the trustee’s return decision. We also found a negative coefficient related to the level of studies,
meaning that BA students, on average, returned lower amounts than students enrolled in Tourism.
The variable ‘housing’ showed an overall positive effect on the trustee’s return decision. In model
2, regarding question 2 on inter-personal intelligence (see Figure 3), the answers corresponding to
the faces (Happy)
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Thinking that the trustor was happy had a positive effect on the trustee’s decision, whereas thinking
that the trustor was Machiavellian had a negative effect on the trustee’s decision. Interestingly, all
labels related to the trustee’s self-concept about solidarity showed a positive and significant effect.
Finally, the variable treatment exhibited a negative and significant coefficient in both models, showing
that having information about the other’s accumulated pay-off during the MTG had a negative effect
on the trustee’s return decision. We can prove that there is an effect, on average, such that having
information about their partner’s accumulated earnings each period affects the return decision of
trustees. However, we cannot prove the direction of such effect. In both models, the variable gender
was not statistically significant, and therefore, H4 cannot be confirmed.
Table 6. Return rate of trustees as a function of personal characteristics/information.
Independent Variables Model 1 Model 2
Own pay-off 0.0006[−0.0000, 0.0011]
0.0006
[−0.0000, 0.0011]
Studies −2.6963 ***[−4.2586, −1.1339]
Home owner 3.1409 ***[1.5467, 4.7350]
Sharing a flat 0.6086 *[0.1086, 1.1086]
Machiavellian −0.8552 *[−1.5125, −0.1978]
Happy 1.1827 ***[.7578, 1.6076]
Egalitarian 3.1067 ***[2.4664, 3.7469]
Fair 2.8601 ***[1.9125, 3.8077]
Solidarity 3.5118 ***[2.6105, 4.4130]
Altruistic 1.5055 ***[0.7485, 2.2625]
Treatment −3.4912 ***[−4.1007, −2.8816]
−2.63599 ***
[0.7485, 2.2625]




F 29.87 *** 29.87 ***
N 188 188
AIC (full model: 589.8584) 589.8584 589.8584
BIC (full model: 674.0059) 674.0059 674.0059
* p < 0.05, ** p < 0.01, *** p < 0.001.
Whereas Glaeser et al. [35] did not find a significant relationship between the attitudinal questions
and the behavior of subjects in the laboratory, the opposite was found by Capra and Lanier [36] and
Aksoy et al. [37]. Altruism was introduced by Capra and Lanier [36] as a control variable able to
explain the decision in the TG. Aksoy et al. [37] replicated Glaeser et al.’s [35] work by using the
original version of Berg, Dickhaut, and McCabe [22], concluding that both the attitudinal questions
and altruism are good predictors of the behavior of subjects. Our results are in line with these findings.
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3.3. Students’ Reflections
Students’ reflections were collected just after running the experiment. They first answered a
questionnaire, and then reflections were discussed in the classroom. The questionnaire contained
questions related to the experiment: What was it about, incentives, similarities to ordinary life situations,
and students’ self-perception about social values, mainly trust and reciprocity. Table 7 reports the
students’ main answers.
Table 7. Students’ answers to the MTG-related questionnaire.
What Do You Think Is the
Game’s Core?
Give an Example Related with
the Exercise





Observing generous and selfish
behaviour
Taking decisions based on others’
decisions
When one shares with others one
can find both grateful and
ungrateful people
Workers take part in benefits
The stock market
Cooperative enterprises
30% “I don’t know”
56% “Collaborative strategy”
14% “Competitive strategy”
Dividing up the students’ answers by treatment, we found differences among the three main
answers to the question about the best game strategy (Figure 5). In T0, 75 percent of the students
thought that a collaborative strategy was the best one, falling to 50 percent in T1. In T1, more than
one-third of the students identify no strategy. Thus, students are shown to be more prone to collaborate
in T0 (with equal initial endowments) than in T1, when they were made aware of any differences
in wealth emerging during the experiment. Thus far, the teacher/experimenter only acted as an
activity organizer.
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i to their chosen reading(s). They d namically participated givin opinions/reflections ab ut
the content of the reading(s). Next, th teacher sk d the stud nts to an wer two questions to rela e
the r adings to the game: Wh t topic do the readings have in common? What is the link between the game a d
the reading? To th first question, students provided answers that fit the topic. However, many of them
found it difficult t answer the second questi n sinc they were unable o uncov r the game’s purpose.
At this point, the teacher int rvened and briefly explained the game’s meaning and the collaborative
strategy as one leading t the common good. Then students w re asked to review, write, and hand-in
their individual answers. Table 8 summarizes the students’ answers that best fit the topic.
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Table 8. Students’ answers to readings-and-game-related questions.
What Topic Do the Readings Have in
Common?
What Is the Link between the Game and the
Readings?
Economics from a humanistic point of view
A social and egalitarian economy
A supportive model of economics based on
cooperation and common development
“Everybody gets benefits when resources are shared”
“Searching for the common interest”
“Trust and reciprocity”
“Cooperation and trust for achieving a proper wealth
distribution”
4. Discussion and Further Extensions
In this paper, we designed an active learning activity for teaching social values under a sustainable
education approach. Sustainable education posits that socio-economic systems should be understood as
a dynamic organism and not as a fixed structure, where human relationships [41] and interdependences
are crucial for improving living standards [4].
We took advantage of the versatility of the experimental methodology to allow students to
engage in a multi-task activity. Students carried out three types of tasks, and their progressive active
participation was required to foster a deep learning of abstract concepts. The activity required students
to critically reflect on the interdependences and interconnections involved in the sustainability of
systems. Likewise, it allowed them to experience how their decisions may affect the decisions of others
and social welfare in general.
This paper addresses a research question on the sharing decisions of undergraduate students
in an experimental setting, where they play a repeated trust game. The existence of effects on
students’ decisions related to ‘wealth’ inequality and gender was assumed. Additionally, degree
studies [38–40] and attitudinal questions [36,37] were included as explanatory variables within a linear
regression model.
To investigate the existence of a “wealth” inequality effect, students performed two experiments,
with and without information about such gap. On average, having information about the other’s
accumulated earnings in the game does have an effect on students’ sharing decisions, as claimed in
Hypotheses 1 and 2. The fact that the effect is negative indicates that students decide to send and
return smaller amounts in the experiment with the other’s information and show a lower propensity to
cooperate with each other. This result is in line with the literature related to public good games, which
provides strong evidence from laboratory and field experiments that reveal that people’s pro-social
behavior is conditional on the social behavior of others, which is known as ‘conditional cooperation’.
Thus, one’s decision to contribute to a common (good) fund may depend on the information available
about the others’ decisions, as well as on one’s own type or on psychological traits [42–44].
In behavioral and experimental economics, the gender question is constantly investigated.
There exists a general idea that women show more sensitivity to social issues and exhibit a greater
willingness to help others than men. Specifically, in works on trust, reciprocity, and cooperation, the
results on gender differences are ambiguous or contradictory [28,29,45–48] and context-dependent or
design-dependent [49,50].
Experimental findings follow two main lines. On the one hand, most studies on trust games
indicate that men that take on the role of trustor transfer a greater average amount than women in
the same role [28,29,45]. Specifically, as a percentage of the amount sent by men, women send 14.52%
less than men in Dittrich’s [28], 9.48% less in Croson and Buchan’s [29], and 14.62% less in Buchan,
Croson and Solnick’s work [45]. This gender difference is explained in terms of a different degree of
risk-aversion between men and women, higher in the latter. In contrast, in the role of trustee, women
return a greater average amount than men. Thus, women show higher levels of reciprocity than
men [29,45,47,48]. More specifically, in terms of the return rate, women return more than men, on
average: 12.22% versus −14.2% in Croson and Buchan’s work [29] and −0.4% versus −13.6% in Buchan,
Croson and Solnick’s work [45]. In contrast, Dittrich’s work [28] found that trustee women transfer a
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lower amount than that of trustee men; −7.08% of the amount transferred by men. On the other hand,
other studies applying public good games to evaluate behaviors and decisions that favor cooperation
have not found a powerful gender effect on such behaviors and decisions [51].
The present paper contributes by providing new evidence on the gender effect in an information
context. We hypothesized a potential difference between men’s and women’s sharing decisions in the
roles of trustor (Hypothesis 3) and trustee (Hypothesis 4). Our results are in line with those above.
In the experiment with information, female students transferred a lower (greater) median amount than
male-students in the role of trustor (trustee). By using average values, we found similar results to those
provided by the aforementioned authors [28,29,45]: trustors (trustees) women sent 19.32% (139.66%)
less (more) than men. In addition, trustee women gave a return rate of 0.57, and men returned a
negative rate of −0.20. In the treatment without information, female students transferred a greater
median amount than male students in the role of trustor, but no significant differences were found when
they adopted the role of trustee, similar to those studies focused on cooperation [51,52]. By applying
average values, trustors (trustees) women sent 58.51% (12.64%) more than men. Furthermore, trustee
women (men) gave a return rate of 0.44 (0.41). In a nutshell, we found a gender effect depending on
the experimental context [50].
To finish, this activity helped students to develop the ability to critically assess concepts and
reflect on alternative economic paradigms. Introducing this kind of activity in class may stimulate
students to enhance their awareness about their participation in society, as well as encourage them to
think and reflect in broad contexts beyond theoretical teaching [53].
Further Extensions
Concerning the task of reading and writing, we propose to manage the reading task as a
collaborative reading through virtual discussion forums in which both students and teachers are
involved. The forums aim to promote continuous reflection and encourage students to share opinions
and questions on a topic. The teacher could establish a timeline for the different chapters as a tool
for managing the forum. This timing guide is useful to support the commitment and engagement of
students with the discussion topics. Furthermore, opinions and information registered on the forum
could be debated and analyzed by students later.
Regarding the MTG experiment, some variations may be implemented. First, it would be
interesting for each student to have the opportunity to experience both roles (trustor and trustee), to be
aware of the consequences of decision making from different positions. Second, the decision-making
process within the experiment could be done in groups (3 or 5 students) instead of individually. That
would allow us to observe the effect of the group on individual values. This group would only have
validity during the experiment phase.
In respect of the discussion task, information collected in virtual forums may be introduced in the
discussion. The spokesperson in each reading group should present a summary of the relevant ideas
shared in the forum. In this way, students would start the discussion based on ideas that they had
previously developed within the forums.
Finally, as a general suggestion, we propose to apply a multidisciplinary approach that involves
several subjects, such as statistics, econometrics, experiment design, economics, psychology, sociology,
anthropology, and so forth. This approach may help students internalize concepts, as well as develop
the linking ability and global thinking.
An easy and direct application is to develop data analysis within a statistics class. Thus, students
could work with data directly collected in the experiment and questionnaire, perform regression
analysis, and interpret results, as a part of the activity itself. That would stimulate students’ interest in
learning more about statistics since by working with such data, they would be processing information
on their own behavior. Therefore, they can see the applicability of statistics as a subject with a real, and
at the same time motivating, example.
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5. Conclusions
We have presented a multi-task activity, RED, aimed at spreading the social values of trust and
reciprocity, which are, in turn, aligned with the United Nation’s Sustainable Development Goals,
among first year’s students in the Business Administration and Tourism degrees at the University of
Valencia in Spain.
RED integrates three parts: Reading essays on humanistic economics, participating in a trust game
Experiment, and instigating a Discussion among students aimed at finding connections between the two
previous stages.
Generally speaking, students have shown themselves able to critically analyze, reason, and write
on specific social topics. They also made decisions in an experimental economic setting. Moreover,
they were capable of arguing ideas, connecting concepts, and revising their own ways of thinking.
With respect to the MTG experiment, we found that being informed about their partner’s
accumulated earnings affected both decisions of both roles: trustor and trustee. Specifically, private
information about their partner’s earnings led to a reduction in trust and reciprocity. Regression
analysis showed an information effect. The non-parametric analysis supported H2, but not H1.
On the other hand, on average, female students exhibited more trust than their male counterparts
during the baseline. However, in the information treatment, the female participants trusted less than
male students. Moreover, we found gender differences in trustor decisions, but in the opposite direction
than that hypothesized by H3. In addition, the results did not show a significant gender effect on
trustees’ behavior. Therefore, H4 was not confirmed.
Concerning the classroom discussion, it has been shown to be an essential part of the activity,
necessary to stimulate proactive and critical attitudes among students, engaging students with teachers.
To sum up, the RED activity accomplished a main pedagogical goal, which was principally to
promote active learning in social values, nudging students towards greater reflection in decision
making and, most of all, increasing their sensitivity to the well-being of others.
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Appendix A
Table A1. List of readings available in the Reading part.
Author(s) Title Summary Scope Sustainability GoalsDevelopment
José Luis San Pedro
(2009) [54]
Humanistic Economic The book deals with ecology,
development, economics and politics.
The need to humanize economics
science.
G1. No Poverty




Gunter Pauli (2010) [55] Blue Economy A proposal for an economic system
where the best for health and the
environment is cheapest and the
necessities for life are free.
Proposing a local and
environmentally respectful
system of production and
consumption that basically works
with what you have.
G7. Affordable and clean energy
G11. Sustainable cities and
communities





The new economics of
sustainable development
The ‘new economics’ is based on the
systematic development of individual
responsibility, the preservation of
resources and the environment,
respect for qualitative values and
respect for feminine values.
Reflection about the need to place
ethics at the heart of economic life.
G5. Gender equality
G8. Decent work and economic
growth
G13. Climate action
G15. Life on land
Mohamed Yunus
(2008) [57]
Banker to the poor The author presents the history of
micro-credits and the challenges he
and his colleagues faced in founding
Grameen Bank.
To rethink the economic
relationship between rich and




G8. Decent work and economic
growth
G10. Reduce inequalities




Building Social Business The book introduces the concept of
social business as an innovative
business model which promotes the
idea of doing business in order to
address a social problem, and not to
maximize profit.
Proposing a complement to
traditional capitalism that may
serve the most pressing needs of
humanity especially poverty.
G1. No poverty
G8. Decent work and economic
growth
G10. Reduce inequalities
G11. Sustainable cities and
communities
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Table A1. Cont.
Author(s) Title Summary Scope Sustainability GoalsDevelopment




Why GDP Doesn’t add up
The limits of GDP as a measurement of
the well-being of
societies—considering, for example,
how GDP overlooks economic
inequality or the environmental
impacts into economic decisions.
Assessing how our economy is
serving the needs of the society.
Proposing new sustainable
measures of economic welfare, to
measure things that matter.
G8. Decent work and economic
growth
G10. Reduce inequalities






Creating an Economy for
the Common Good
A proposal for a new economic, social
and political model for firms to be
more solidary, egalitarian and
ecological. The key to growth is that
firms should work as a social tool
rather than as money-making
machines.
Proposing a different model based
on sustainability, solidarity,
cooperation and fair distribution
of wealth in all sectors.
G8. Decent work and economic
growth
G11. Sustainable cities and
communities
G13. Climate action
G16. Peace, justice and strong
institutions
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Figure A1. Baseline instructions to experimental subjects (translated from Spanish) Instruction 
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Figure A1. Baseline instructions to exp rimental subjects (translated from Spanish) Instruction screen.




Figure A2. Player A’s decision screen. 
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Figure A3. Player B’s decision screen. 
Appendix C. Questionnaire Post-Experiment 
Name and surname: 
E-mail:  
Gender:  Age: I live with my parents/flatmate(s):  
Number of siblings: I am sibling number: I am a student/I have a job/Grant: 
My hobbies: 
1. How have you felt with your final outcome of the game? Please tick a box from the alternatives below. 
  
Figure 3. Player B’s decision screen.
Sustainability 2019, 11, 4399 19 of 22
Appendix C Questionnaire Post-Experiment
Name and surname:
E-mail:
Gender: Age: I live with my parents/flatmate(s):
Number of siblings: I am sibling number: I am a student/I have a job/Grant:
My hobbies:
1. How have you felt with your final outcome of the game? Please tick a box from the
alternatives below.





3. Could you please guess your partner feelings about the outcome of the game? Please tick a box from the 
alternatives below. 
  
1 1 1 1 1 
2. Could you please guess your partner feelings about the outcome of the game? Please tick a box
from the alternatives below.





5. What do you think is the moral of the game? 
6. Find an example from real life related with the game’s core. 
7. Which role did you play in the game? What was your outcome? 
8. Would you have played the same way if your partner in the game were a friend? Can you explain why? 
9. Would you have played the same way if the outcome was paid in cash at the end of the session? Can you 
explain why? 
10. How would you have behaved if playing the opposite role? 
11. What have you learned about yourself during the game? 
12. What have you learned about your partners? 
13. Do you think there was a ‘best strategy’ for each role in this game? 
14. Have a look at the picture bellow. Tell us which adjective describes you better: selfish, egalitarian, fair, 
solidary or altruistic. 
  
1 1 1 1 1 
3. What do you think is the moral of the game?
4. Find an example from real life related wi h the game’s cor .
5. Which role did you play in the game? What was your outcome?
6. Would you have played the same way if your partner in the game were a friend? Can you
explain why?
7. Would you have played the same way if the outco e was paid in cash at the end of the session?
Can you explain why?
8. How would you have behaved if playing the opposi e role?
9. What have you learned about yourself during the game?
10. What have you learned about your partners?
11. Do you think there was a ‘best strategy’ for each role in this game?
12. Have a look at the picture bellow. Tell us which adjective describes you better: selfish, egalitarian,
fair, solidary or altruistic.




16. Which of the following sentences best fits with your personality? 
 Everybody seeks their own interest; therefore, we must trust nobody. 
 I only trust people that I already know. 
 I trust everyone only in certain circumstances, namely when I do not have much to lose. 
 In general, I trust people unless they show me that they do not deserve my trust. 
17. What do you think is the most effective strategy for achieving your personal, professional and social goals, 
an individualistic strategy or a cooperative one? Why? Point out pros and cons of each of the two 
alternatives. 
18. What values are important to you? Write them in order of priority. 
19. Was there something you especially disliked about the game? 
20. Was there something you especially liked about the game? 
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13. Which of the following sentences best fits with your personality?
 Everybody seeks their own interest; therefore, we must trust nobody.
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 I only trust people that I already know.
 I trust everyone only in certain circumstances, namely when I do not have much to lose.
 In general, I trust people unless they show me that they do not deserve my trust.
14. What do you think is the most effective strategy for achieving your personal, professional and
social goals, an individualistic strategy or a cooperative one? Why? Point out pros and cons of
each of the two alternatives.
15. What values are important to you? Write them in order of priority.
16. Was there something you especially disliked about the game?
17. Was there something you especially liked about the game?
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